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(54) BROADCAST RECEIVER 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the 
broadcasting receiver that stably reproduces a 
demodulation carrier up to a low C/N. 

SOLUTION: In the broadcasting receiver that receives a 
radio wave sent hierachically, a phase error of a detected 
reception phase shift keying signal is found for each 
hierarchy at a phase error detection circuit 8A, and a 
tracking data generating circuit 15 converts data based 
on phase error information limited for a low hierarchical 
range found by the phase error detection circuit 8A into a 
tracking voltage, the converted tracking voltage is applied 
to a voltage controlled oscillator 2 that uses an oscillation 
output as a demodulation carrier, and the oscillated 
output of the voltage controlled oscillator 2 is used for the 
demodulation carrier 
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* — T >^ffr§-<^ffilSa*fl^«RS*&tfilIli& 8 Ate* 





ztkm&mm^&^x. 

2 ] ffi:feg 1 IE«©»3S«««H-i8VNTx 

{-S<3 < S« C Nit 4r*J^i- 6 Sfi C N Jfc»£#R t , 
tagff C N JttN^fM;: iot«^ gff C Nit 
Sr. gftCNJt^bT^fe^fefc^^-y^^s/^X 

y ymmmmi^&ir & * * -y > - ^ ^ ^ y ^at* 
~ > ywz K&&-t 5 mm $t&^®. tzffizL. 

[f»*®3] »*S2flE««>AKaSSfB«lfc4SV^-r, 

SfscNjt^^tt^St^tT-fcgfttets^^ — r 
[«^4] »#^3fa«^;&3£g«tm-*5v^-c. 

Sfll C Nifc«j£*«tt«#;6E«**#«te J: ot^ 
**bfcffir-§-^E«7'-* ± 5 «*JHIW3l3li 

[M&ge] ft#«2fa«©;&^g{f$K:}3^-t\ 
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[»3ftg7] 8B*52|B«©»a6S««IK:*sv^-C» 

Kit v-tzmm.^® x. x . 

W£3iifcS«CNJfcfc#J»LT«j£3ftfc3«CNJt 
[tt*£8] B»*3fi2E*©»a6am«»!:48V^T» 

sfli ft #*» & 7 w - a mm » t v > s 1 i a*** m s *i 

&ffi*-izzkZ!&mk-rz> tmstnm, 
[ooou 

[0 0 0 2] 

20 mm&mfi] ^mmm^^x^ **v>~^y<Dm 

[0 0 0 3] flfajfiaSSMWilcjsv^Tttv «HSAt^ 

m£ntz.m&\z7u-j*mmw.mkRMi,x, 
30 [ooo4] '&*(Dffimm&mm<D-M<Dmf&*m 6 

&£nxm$iWimi3i&nzAti£n. mmm**vT& 

fflA-*-5«£E«SfP3MB» («T. VCOiEt) 2©^ 
aWAitt38fiWASr9 0*«Mf|HlK3fcJ;or 9 0« 

»nufcaAi:iPias£**iHiisifctiteift**fr, 

[0 0 0 5] •^tv^tt©*ft©^<-^.^<>' K^#tt#S'J 
40 A/Df»4, St^i^SixT^^^Wfitfc 

^^T^feHSSHfc^-^^^ Kft-^-D I , DQt$ 

Kff -^-D I , DQSr^y T>\"f— ft UTjH 
571 — AimWMt'g- («T. SYNCWttBt) * 5 
[0 0 0 6] SYNCff-^fiSff^-^^J^ 

so co 7 1 — (D%m&^ir—femn^ k<Dw\M'<<!7 




[0007] mmiL**^>->y^-#$itimn!i o 

d^fettV CO 2 ©*Sjajft*Sr— ^MMPB^^^^ 

[0 0 0 8] 4ttB»M«WlIiIB68m*5V^'CW:, A 

* ^ ^ £/&[hI3§ 9 ^tt^r $ *LT , ffifHR^T* — * 

[0 0 0 9] h7y*>-^~?^f&®m9frbtt!itl£ 

t^^ncft^ixt, sYNcaM£«<fc, 

[0 0 10] irw^ 1 1 fribcotttJj'f—?h?-^—^ 

f-^(iD/A^Ml 4 i^V^TTtn^f^fft 
Stt. VC0 21iD/A^»l 40ffl^iaoT^S 

[0 0 11] C<D^^r^>^>^^p\z.^^xyu— J»m 

-?l>m$l£ivX h 9 y^fy*—* k ^^—^Is?*? 
k cofPCDff -^fciX^v^T V C O 2 0«fi««EjRfiWJ 

[0 0 12] r<£>#i^£*sv^ tt^<offrAttSISflnil 

St^W^it (HT, *iSiR»St*«y7lfcS:CNJ4;4:fc|B 

[0 0 13] £ ^"C*WJWI»^*5V^T. 
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[0 0 14] 

^ ^ ^-T S ^ * ^ ^ ^ y * 
[0 0 15] B«ffc:e3£*a;^J:Sy ? ^^/V'»aE 

Wi«8PSK s QPSK, 
BJi^WSS (QPSK, BPSK) ^SffFfSCNit^ 

n»»m^m^^^m^tuMvxit< ftstv^ 

[0 0 16] $e>i!l, »«^e3l^^*3ltS h7^^r 
[0 0 17] *»Mtt#a«-^^S«d s S«CNJt^« 
[0 0 18] 

[0019] ^KOft^Jg 1 ^«B«l©tt5SS« J: 

50 y T£ ^tu5 0 




[0 0 2 0] r <DM&\c&^x#Lmmm*&mmmc$: 

»6>*t6*:». KWJiKIHlOIR^SfSCNJtKTfcas^ 
*tt#»SoflF*«SHtt»5< s fT^$5ffl£®x.£ <£ 5 4 

[0 0 2 1] 2 tefBfto*^«*tt* 

111**1 iB««>ttisaffi«fc*5v^T. ^ig^ttfcsftffi 

JtSr*U3Ei-5SftCNJt:2pJ^#gl:i:. ^SffCNit^J^ 

* ttfc * * ^ v ~ > if* *r v ~? js m & * * * > ~ > 

[0 0 2 2] *«ia<0»*3B2|B«0»5SgfS«J!i<fctt 
E«»d*<3#S«CNits6SgfSCNJt*J^S^<toT 

So 

[0 0 2 3] Lfd^X, SJSft CNJtfc^LTJEvr* 

*^^^^^y^««»«^ae*-r»3fcir. site 

So 

[0 0 2 4] 

[0 0 2 5] ^WO||»^-»l8^36^5*atta6g 
[0 0 2 6] *»l?<Z>HJfieo— ^«8^*^*S«S*k5Sg 
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X, «Iffi*t5rS:fflAt5VC02©»8fflAiK 
9 0«»fflllIK3^J:oT9 Oft^ffibfcW 

[0 0 2 7] *ft^ft<^tt^<— *a*>- Kf8-§-i*#B'J 
fc, A/D^&£§4, 5^feV^T^^/Hlt^«i«i:«# 

A|DW[eJ£§1 2Atefc«#&S*LT. jxaO-K 
ic N SYNCfi-^dsaiffiSH, I^^£*lTV^ 
[0 0 2 8] *1\ ##3Jl<E>3?ifc<Z>— 7&ffifc3&>a>5«fi 

-rs 0 ^ra^ii*©-»tt^*^»6*atts*««<o 

[0 0 2 9]r^7^;V^6, 7H±ot««MR 
Sitfc^— KfS-g-D I , DQfiCNJtSrlUfW^ 

[0 0 3 0] CNifcSt*:/n 2 0i*. A^J^^tfc^ 
— * a*>- K«-§-D I, DQ £r#JSt fC^^^V Kfff-*§- 
DK DQ^fem-g-zSIEIlT*— I , ZQ£r5fc#>S{f 
-%rM&U9E1&7 L —7si'2 1 \t^^MW^.^"r — A- 
2 l^<toT*^fcff^gag^-^Z I s ZQCS^ 
30 g\ KBB^/V-X»^IUK 2 5d^©H2 (a) t^-r^p 

^m^^ \zm<5 < @f ^MMfecoTi&fi'T* — * a d 

K ADQSr*«>65|i*&iaK2 2fc, «#jSCE«**^ 
-^2 1 KJ;oT#fcfcW#^ES^— *Z I , ZQ 

t^ttaw^fc^o^BBajEs^fc^^— ^bd 

K BDQ^f^r l^>f[HjB§2 3 ^ffi^— ^A 
DK ADQi:IIf-^BDI, BDQ^bif^SH 
«^*S:*«>S^ft«[*#lHlI«2 4 td^ftotv^ 

So 

[0 0 3 1] fS^EBaCft"^— ^2 1 KovvrKW 
40 fSo QPSKJBOf^ Sftfff* (D K DQ) 
tt. (0. 0) % (0 N 1) , (1, 1) , (1, 0) 
^SJpftft^^ (0. 0) SrlglftffiK, (0, 
1) fe»2*R^, (1. 1) SriB3*|R^ H (l, 
0) «r#4*Kfc#jS£ii\ (0, 1) ^r9 0*^m-^r 
fpj^, (1. 1) Sri 8 0««?W-*rRl^ (1, 0) Sr 
9 0tfR«Ptf*rft^iattS*T. »1*IR^*«>T. m 
l*Kfc*«>6>*tfca««# (DK DQ) Srff-f-^ga 

50 T{f-^Kffx-^^&-r$ 0 -^>i 5W50f4 % 




[0 0 3 2] CNJfc«»^n S '^ 2 0 ^*5V^T. A# £ 

^;V2 1(aot, 02 (b) *3 £1/13 2 (c) ic^ 
i"«t5^ fS^BBBT*— ^z'los ZI U ». s Zlx 
^iUtZQo, Z Qk -*\ ZQx«ft^ 0 
tt^iff^iEB-r-^Z Io, ZIu ZIxJJJ;^ 
ZQ<k ZQ K ZQxtt5p*SfEIK2 2^ftj(&Six 
T. ¥^gffl/^l^<»fflrt(OZ Io, ZIu 
ZIx^tf^ADIfcWZQ., ZQk 
ZQxOTfttADQ^ SI 2 (d) , HI 2 (e) 

[0 0 3 3] ft ^@B®^-r — 2 1 K J; o T*#> 
e>*tfcfi-S-^EB7 f — Io, ZIu — . Z I x4o<t 
t^ZQo, ZQu ZQx{i x ^ W@B2 3l!:J: 
oT¥*&[hIB&2 2^j3rJ55p*&««*«>»lNIBa2 (f) 
^<tt^g!2 (g) fc*1-£5^»3ffiS*vr. m&r—9 
BD I*3j:t^BDQ36S*«)bjxSo 5 P*&IslK2 2KT* 
^fe^ffix— * AD Ifc^tfADQt^W lelft 2 
3 (aoTSl^tltiif-^BD I*5J:0BDQ^ 

£0x122 (h) ^trt<Mff-^cD^t 
[0034] ftmmy*-?cT>tenm^&z>&t>\ w 

tf-^AD I 3o £ TJ* A DQt £ tlfcj§Mv*~- 9 B 
D Ife^t^BDQir^W/SS^fc^tficttv*— ^CDSrfB 

AD I ^tM.DQij^SftfcaffiT*— ^BD I *5j; 

[0 0 3 5] #«ffiW-3£|IIK2 4te£oT*«>&ixfc# 
f«r-^CD{mftS2 6 fc«it&$*VT\ Jt«»2 6 

So Jt«»2 6d»e>^ffi«ffiaA^^>'^2 7^«^ 
^nt, swiAKi^iMRiif-^cDA^aAsn 

[0 0 3 6] ^^y^2 7ti¥^W^>7^ 

-f * 2 8K£oTR*sbfcig2 (i) ^i~y i? 

^ h/^iaotyty 5i#ttw£X*PffiA 

[0 0 3 7] SWAfiflx.^// 1 0 0 0// KKSSfr 
TV^5 0 Ufcs&SoT, fJ^9 2 7 OfHWtti* " 1 0 0 
0 //^Ji^fcofc^lRffiT 5 — ^CDAC0»**«»(c:ft 
«tfc»HRiCDAD$r*UT*J^ £ b^wx.!^ * 

[0 0 3 8] DVls* 2 7(d*5JtSW-«ffi[CDADttia 
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2 (j) 5 l-¥^I^i/^i^S(CCDAD 

0, CDAD,-tf#bH5. f}^>9 2 7lC*5ttStf» 
«CDADr*9^^HI»2 9Jz:tt#&SJxT, ¥*&KKk« 
/I^JWP^IkI— ^-T 5 i^<Z>EI2 (k) ^f^ho- 

[0 0 3 9] ?y^m$&2 9fc9s'^£frfcW-«filCD 
AfcX<5<«fcju KM^W^»^IhIJ»2 S^ioT^a?) 
*»fc»IBrt^fe»tS*WAKJ:©^«©»*'t?*> 

[0040]^rt, 7yfHII82 9 111*^X9 5> 7* £ 
ttfctHRffiCDADtt^— * SSlt LTV t *&ls9 

^ S S 1 as»S£;h/T\ v*— ^ SSI ^S<5< Vt^? 
^^ry^SSSOi:, EI 2 (1) \^T94 %^if 

i*. Mi«f-^ S S 1 V t ^ !)y^^f 7 7" 

SSSOdSIBitSttfc^-^Sr^lAT, tfctfSixfc^ 

20 — * s s 1 ^fla^ttrttjii&Sixfeix— ^ ssi maws 

[0 04 1] jfe^ N $^ffi£CNJfcfc<z>§§«tcov^xK 
PJ-T^o 041otUJ:)I^ CNJt«W^ny^ 2 0 
fc:*^X* -<-^/^ KfS#D I , DQ^Mf-^IBg 

y*-?<Dftmm&wm£thx w^s2i) , #m 
m<ommmA (» 10000 a±<z>_tis»«"c*>s^ r 

— 9&&**7^s9 2 7*5*^9 ^7-016 2 9CJ;o"C# 
X (^Tiy^S 2 2) . 9&Li£n 10 0 // Tfeift^fc 
30 S)&>5jto&s? L a:5'^;5*L (^f^S2 3) . 7*— 
dSff 1 0 0 '/*»T**5fc*JS£frfc£#tt. CNittt 
1 3 dBJ^Ji-efc^^^ Cx^y:/S 2 4) 0 
[0 0 4 2] ^T^/S 2 3(-^oV^T, *r — 9&L&n 1 
0 0 //^Sj-TfftV^fcJpJ^Stbfci:*^ ^fy/S2 3 
l-^X. 7*— "200 5^5^^- 
xy^Sn (^7y^S 2 5) . -r — ^»jfts 1 0 0£JLh 
"CfcoT^ow 2 0 0 ir*iJ3£*ttfcfc# 

3f5CNJfctt*&l 1 dBT'h&bZtiZ 0*7* 
S 2 6) o 

40 [0 0 4 3] ^v-^^S 2 5»ci*5V^T. v*— ^**«// 2 
0 0 //*«|l*ftV^t^S*tfci:#^ ^f^S2 5 
^v^, 9*— ^«dS// 3 0 0 //*M-efc$a*5sto&s?- 
(^^^y^S 2 7) s 7*—99L& ff 2 0 0 // 
^fcoT^o// 3 0 0 //*^-efcSi:¥Jj^^ttfci: 
gftCNJtli*?J9 dB"CS>Si:Six5 &*ry? 
S 2 8) o ^rs'^S 2 7^joV^^— ^**s // 3 0 0 

[0 0 4 4] rco<t5^> ^^:< 1 0 0 com&te^: 
50 WCNJtfil 3 dB£Lh, 1 0 0 9^< 2 0 0 CO 




»-&f*g«CNjm#l>l 1 dB, 2 0 0^f^<3 
0 0©»&ttSf5 CNJtll#5)9 dB, 0 0 

[0 0 4 5] ilE^i^^UT^fefcSfS CNjfcfc£<5 

[0 0 4 6] H5tt±SE^>J;5l-bT*!l3ebfcSfi CN 
it t * 3r-r v~ >#**r v 7m&SMk tt 

JlOiSlfcB iW^^rt^^r^ ^attttW SrK5£ 
[0 0 4 7] ^^r-y>'=^^'r^P p jajK»«tt. 

^SJaKSkB-cfc!?. i [U^^t^^^J; 5 vc 
o2^fcw^sttss^^yrjaSt»^>«"C*>t), *p 

<. ^ j£-CS>*Ltf. AFCVt^?^18^ 
"e*5AFCCONT©8ftl^U\ 

[0 0 4 8] Ufc^oT. D/A»14Wx.fcL 
SB 1 KOjEftlCioTVC0 2^«fi«»ft^ 
ft8:Di:f*Ui, ^^^^^^y^JHiftftBrau 
// (AFCVt^i 
^!>^18^AFCCONTXD) «tW 0 

[0 0 4 9] -^r-C. §:ftCNit^C/c^^r-W^V 

^ T'jaSSfcB't?* 3r ^ *k $ 1tHf>\C f*. 
AFCVt^?^18lr (^^-Y^^^^^^ 

SfSfllfcifeVvCfSx D=4 5Hzi:^LXfc^ 
fift* BSI^tJ: 5^S«CNtt:dS7 d B. 9dB. 

lldB, 13dB©iJI:|i, Vt*!>^^y^ 
»tt**L-e*L2 2, 4 4. 8 8, 1 7 8 it5o 

[0 0 5 0] Vt*?^^f^7 P »^22ttW 
te. 2 2 X4 5Hz = 9 9 0Hztl kHz 

T : s/^»Sr4 4 t lstc<Dn4 4X45Hz = l 980H 
zt2 kHz (D^^^^^f^ 
— &U V t ^?^^f j/^*Sr8 8 i Lfc^)tt8 8 
X45Hz=3 9 6 0HzT4 kHz©^y^ 

$fc£r 1 7 8 i L-fcOiS 1 78x45Hz = 7920Hz 
-C8kHz cO^^r^ V^^^^^^jajRfSiH^^ff— 

[0 0 5 1] ^^t, 5MHzW»| 
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5>:/JS8t«Bl kHz. 2kHz. 4kHz, 8kHz 
V^^bfcirtte. 3 0 0 0©, 15 00 
Ek 7 5 00. 3 7 SE^^-YV^y^ry^ft'e 

[0 0 5 2] 5fcR5£bfc<Z>i*, {£§:<f CNitO 

££j&*^#*v\fcfc-?&9. i^gff CNJ£Oi:#, 

[0 0 5 3] tt3fc<0«fiJft36SfS«l^*5V^Tttg«CN 
^tt*t>Bv^affiCNJt7^fc^:T— ^"C*>S*s x * 

[0 0 5 4] V t Ofcljg 
oT. UW&SJxfc^— ^SS l3ftS*»S*l,T. Vt^J!) 
^^j^^^^JRS S OdsiBftSnfe-r— ^/^fe. Vt 

t*9^^T^»SS0^ E!2 (1) (7)^-T * > 
^T*#^V^ 3 1 ^Ul^SixSo 

[0 0 5 5] 3 1 Mifcn^Tte. BKk^v;*36£ 

HIB2 5^e>WASttSEI2 (m) t^Lfcn-hV^ 

30 jt. n-Kl!lttV^?^3 UJifcVt^os'^^ 

tC^-T £ £ TfittWflW * ^ * V ^y* — ^ ENA 

(a) i^ftp^9% lfabizu?? i 6icaias^s 0 

[0 0 5 6] — >5\ 7 W*S&«teK:>OvT y 

^■SttfcU/D (A) *tTV^5 0 vvfc. ;* 

^^-^.e-K. i-ftt>*>lRl»ldSi:jxTv^v^ffi 
T*&$£-r*U£, i?i^^l6, 1 7 S*vTV^5 
SYNCj&MBWSrC*>0. ■few^ 1 6*3 J; t*i 7^*3 
l^T. ^^f^y^r-^ENA (A) *3<fctRJ/D 
40 (A) &m$l£tlX, AFCVttt*^/^18Cl 

[0 0 5 7] AFCV tftttVls* 1 8 "CI*. 

y^y^r^ENA (A) 3&st^tJ^Si^Tv^s»!IW^ ^ 
n^^VW^U/D (A) «^JE<5<;fr[6|fc:T ^ 

Z> 0 AFCVtf^^/^lS^^yHMW 
50 SttT, VC0 2(CjajK»#JW«E4:bTtt*&S*i,"CV 




C0 2<0»fiJBSE*d$S!l»**tS« 

[oo5 8i u/d (a) m^u^Mm^^? 
[0059] ^<D£?\zu±£tiz>mmm* j r})T<Dm 

jK«fiVC0 2<Z>JBjB[««J«I«JBEV t ^ctoTMIWSJx 
So VC0 2(7)JiiSMiiffV t f^D/AfMl 4 

3d*boJp*W^'7 ? — tdi, W££;ftS«llffl* 

So 

[0 0 6 0] H5l:*LfcV t fJp^s&^TvZf&Lh U 

3d*b*i*P W^y^vH . (y^y^ 

m&mz.± i k H z 0^:7 1? ^ h frWfdtz r 

So r©J:5ftBa«^e>, ¥0J£LfcS« CNiticJ: 5^ 

[0061] ffi*B»3s*aiaj»8 ah:, 

^ ^fl^C ( (DI+DQ) • (DI-DQ) -DI 

-<-^^^ Kft-g-D i . dqics^< gfift^iae^ 

£*K ^fiffip^y*— *d*y^— £ IT 
MW^l 3^tt»S^So ^<£>fll/&^<fctK VC02*5 
0ff»ffi[ElI»3-*iS3gtfeift[eIKl^A/DaE*» 

^*P#^1 3->D/A^^&l 4-VC0 2©JS*6ilft 

- * £§: tt T— J£JH HQ It S S: * ft S 0£& 

i BE¥*SllIJ»^*5V^T*«>fc¥^rffiS: = * ^ ^^-^ <D 

fit t Jfc« ffirlSFf^fflt^ttHrt Ao t v ^ s 

JK1 2A^feta***t5aEfB«SUfS-»SrS(tTiS|J&*«fB 
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^ENA (B) fc % fitfiBSO*ttfcX<5<T:y://^ 
9> (»T, Ty://^>>VfrU/DifcfM-) (B) 
m-^bfc±U?? 1 6, 1 7tC^J^m^ixSo 

[0 0 6 3] t^^l6, 1 7lz:ttSYNC«-S§-fcftt 
#&£*i/TVvt\ S YNCff^H®{ioi:^(c^ -fe 
^^16(^VM:h75/^^r^ENA (B) j&Sjg 
jR£*t s irW^l 7^*3V^TU/D (B) {f-^jliR 

FCV tS&fefr^V* 1 8^*5VNX Y*7v*^?*f—9 
10 ENA (B) ^SU/D (B) f|-»l:S-J<*lRllc7y^ 

[0 0 6 4] AFCV t^fe*7#>^ 1 8^!)y hffi 

^wiiiffliHijSSAd^iai^nfcfa-^y^ 

h<D$\jjy"-?]^ D/AfMl4(aot7tn^ 
flM§-fc:**3*l/T\ VC02WWJ«iitttft 
^ttTVC0 2 ©38fi«»»*5ftiJ«1 3 *t So 
[0 0 6 5] H±©J;5I^ Y s 7v?>'y i f—9£j&m 

mi 5{cxmm^immmm^m\^K^<>x^^ t 

3&sfffcJxSo mfta^^ffB^mflBBf^^Hl^^AoTvV^ 
[0 0 6 6] ^Jico J: 5 

swaskaaflwiw:. a«ffl*ty7st©fc»©3^ 

7^ ^7*- * J: o T«W« *>*l 5 0 

[0067] ^^s»Siai,ttfi 
m^Mmwhv&mmmh i^x^im^tix 5 r t 
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